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A Study of Respiratory Syncytial Virus Outbreak at Postpartum Care Center in
Busan, Korea
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Corresponding Respiratory syncytial virus (RSV) is common cause of acute respiratory infection in
Su-Jeong Hwang, Public Health Researcher infants and young children. Group life in postpartum care centers is easily exposed
Busan Metropolitan City Institute of to infectious diseases in neonates and puerperds immediately after giving birth,
Health & Environment, 120, and the harm caused by exposure to them is much greater. In particular, respiratory
Hambakbong-ro 140 beon-gil, Buk-gu, diseases are highly infectious and infections occur in a short period of time. among
Busan 46616, Republic of Korea them, RSV infections are very serious in children under 5 years of age, leading to
Phone : +82-51-309-2825 death. This paper studied an infection of RSV in outbreaks at postpartum care
Fax @ +82-51-309-2829 center in Busan. In 4 postpartum care centers, a total of 877 people (390
E-mail : kies98@korea.kr neonates, 386 puerperds, 106 others) were exposed to RSV outbreak. Of these,

there were 73 RSV-positive patients; most of them had cough and runny nose
and no fever. We were collected from neonates and puerperds with acute
respiratory tract a total of 146 samples (throat swabs). In 51 samples, RSV (43

Received : May 25, 2020 cases), human rhinovirus (6 cases), human coronavirus NL63 (1 case), and
Revised : June 24, 2020 human coronavirus 229E (1 case) were found to be positive and the rest were
Accepted : June 25, 2020 negative. All 43 RSV positive samples were identified as RSV B. Sequence analysis

of the detected strains was performed to confirm the molecular genetic
information of RSV. Out of 43 RSV positive samples, 38 samples were successfully
sequenced using the G gene, resulting in all of the same genotype BA9. This
study provides a better understanding of RSV prevalence patterns and genetic
characteristics. It also contributes to the accumulation of epidemiological data
No potential conflict of interest relevant and the development of public health and hygiene.
to this article was reported.
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HHE2|Ro| A5 22| 24 #E 212 (2018H) 0l TH2H, 2014H0I|A 2018 SO AFS R 2|9 L 2T 4ES Yor|= 0lo2
SEI|A ZEH(510U, 66.7%)0| 7t& 2 22 2A2|5HH A AEH24.3%), FAZICIC, 24 52| 7|EFAEHI.0%) &0]
ALt E35], TE7|A LS 2 QIsH ME x| YT WMe X 5102 F 34071(66.7%)0|R 1 0] & 259210| SE7|MZEEH}

O|2{£(respiratory syncytial virus, RSV)Oll 2|5t Z40|RAC} (2). 0| X, OiE RSV RAA|7|CH £/ L= 22| 20)| 42| RSV H O
At8| 3 O|f7t EICH J-oll= 27510, AF 220 1996 XS S&TH 0|1F H7H2 = 5642(2018'd 7|1&)22 50l &
AF5E 0492] 75.1%7t SO0 A|Z2|2] 9f1 WA =228 & o~ UCh= O|RE MFRe| A| 4FZ2|YE 0|8ct= A= LIEIG
Ct (3). B4to] F=2, MF 2 & 307042017 8& 7|&)7t 20| £ U2 512 T 0|82 568%, A7t 0|8

41,3140\t (4).

I 19374 0|2 minneapolise| HA

RSVE QI & *%“é',‘% {22 Q14| =
) |+F1| MILIHIEOW\‘I MIZZ SHEA|

OilM 329l
7t EHE=ACH T o R20IM AHE & g
O 1 BiYoS CHA| JITHR| B Z0| YIBUS W, Y7 |IrASed L & & éOI g0 27|0f= chimpanzee coryza agenti Y
T SRR HHSYS 712 SR M 22|=0] SSEU OfLI2t AIZ0IA = detE Yozitts AS gelst, =

4 MIEZ & (syncytial cytopathic effect)O] LIEHLHE /90| LO| RSVt Y| RAUCH (6, 7).
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(acute lower respiratory mfectlons)% =
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olof 2 &= 2018 f4kz|2ol MEza|el Ot RSV YT
2+l O ojjtchHe 9|5t 7|2kt £/ 1At SiC 2|1 2017/2018A 7|0 R3st
72t Bl5to] SUf R& RSV R LAY E FE5t A} BTt

oATCH AL

201841 SAR|of MBS 220N LA 4219] RSV UTZYS CHYOR HTS MAISISICE 2HHO| o U A2lof 25t €8 A 4
20| 0|7, YYPR U ZYZH S2 Totsy| U5H0] ASZALS AAISHAT HBHEAHAALE 3 S4F LYAOM 2ITh 102 0]
227])SE] T} TR 2| (AOH T4H) 7t OI20121 L7tz| MpZ2lQlo] YABH AOR BHYBIRICH 1217, ZSHS 2U5H0Y RSV
LU0 HBElE YUSHS 12 MBS RE HHE ASTHSS (hO2 SET|HI0[2A 8F UAIE RSHACH

oo siAt2 o] MAA| 140 ulS QlAamp viral RNA mini QIAcube kit (QIAgen, Hilden, Germany)E 0| &35t0 A 2AtQ| O+
0] mat QlAcube (QlAgen, Hilden, Germany)2 &8t 225 HAL2 Multiplex real-time PCR/RT-PCR kit (KoGene
BioTech, Seoul, Korea)& 0|235t0 adenovirus (ADV), human bocavirus (hBoV), parainfluenzavirus-1,2,3 (PIV-1, 2, 3), human
coronavirus-229€, OC43, NL63 (hCoV-229E, OC43, NL63), respiratory syncytial virus-A,B (RSV-A, B), human metapneumovirus
(hMPV), human rhinovirus (hRV), influenzavirus-A/H1N1pdm09, A/H3N2, A/H5N1, B (IFV-A/H1N1pdm09, A/H3N2, A/H5N1,

B)2| 8F 160tHE UjAC=Z ZAISIRICE sHALZS ZICH|EO| HIIet & AAIZt RMA SE7| ABI 7500 Fast System (Applied
Biosystems, Foster City, CA, USA)S 023510 slig Dol et R} /IThS 2185t
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Table 1. List of primers used in this study

Primer Sequence (5-3") Application Target genes Reference
G (151-173)F CTG GCA ATG ATA ATC TCA ACT TC One-step . -
F (3-22)R CAA CTCCATTGT TATTTG CC RT-PCR

QA YIIMY 24

RSVO| ¥7|MY EAMS 2|5l AM DiaStar 2X OneStep RT-PCR Pre-Mix Kit (SolGent, Daejeon, Korea)Z conventional RT-PCRE
HSIFCE AR S primer= Table 12 ZCt PCR 822 50T 302 13]2 cDNAZE &4 &t &, 95T 15& 18], 95T 20, 54T 40
Z,72C 12 403|, 72T 522 U2 =2 AMA|SIRACt (12). PCR A= 1% agarose gel (Invitrogen, Waltham, MA, USA)O|A] 7|
A= 5t 0 2= Image analyzer (Geldoc XR image system, BIO-RAD, Hercules, CA, USA)Z PCR band& &HQI5t%Ct.

PCR 2EAEE AI|AEEM (Macrogen, Seoul, Korea)2 2|2/510] EQ1E A= A7 |ME2 NCBI (National Center for Biotechnology
Information)2| BLAST (Basic Local Alignment Search Tool)Z 0|30 GenBank databasel| SE&|0{ Y= 7|20 EnE EZE
Z A\ AsHE 0I5 2, ClustalX (Toby Gibson EMBL, Heidelberg, Germany)S 0|2510f Sz} 72| 242} multiple
alignmentE £35IAUCH HEEM2 MEGA (Molecular Evolutionary Genetic Analysis) software (version 4.0, Arizona State
University, Tempe, USA)E AFE3H0 Maximum composite likelihood2| Z22I1Z2gH2AM (neighbor-joining: NJ) 2o =2 A|&H5IHFCH
AS4 2200l tist 2| 2| = £H S fI5t £2E& (bootstrap)Zte 1,0002] BHESHUCE

7|20 E0E E3S 25t0] 28712 BEFet 2 H0|M &l RSVl FIIME S BIuSHRACH (13-15).

RESULTS AND DISCUSSION

Zcharo] ofst

2018 RLIA| ZELIOIIA Ll 4719] ZCHIE O|MSAF S THYL2Z Al E ZAMSE 23 A A2 22[A0 M= =221/ 100 EZ
RSV 2427t 3H(3.0%), B MFZ2|A0M= =& 210 2 34Y(16.2%), C tE=22[d0Me =200 245Y = 8Y
(3.3%), D M= 22|A0M= =E£QIH 322 Z 28 (8.7%)H22 &QIE|RACHTable 2). A~DL| A= Z2[A0|AM RSVIL HEE 22t
= £ 7380|120 0|5 3 YHER= 52, 222tz 208, PSHAs 1H22 LIEHGT), Lot A{SRE9| Ya7(7h2 &A= 3
Y, = 430U B LAY 9YO0|UCKTable 3). 42| A=22|Y F B HEZ2|U0IM LHEO| 2 Ut=C] 0] X2
QAL AIO| 447H(A: 2274, C: 507H, D: 3970)2 H|1A B2 AdS 8T &= U= H0|7|= st 0] A|7](2018'H 2 oM 38
Z2)0| A2 2 RSV ZEE0| UH A2 2 20Ix|0] 2 F0| 0)2 A2 2 Holct
Table 2. The summary of the outbreaks
Group Group A Group B Group C Group D Total
Exposed persons 100 210 245 322 877
Neonates 42 92 105 151 390
Puerperds 42 91 105 148 386
The others 16 27 35 23 106
Suspected patients 10 54 23 99 186
No. of RSV detection 3 34 8 28 73
RSV-attack rate (%) 3.0 16.2 3.3 8.7 9.0

RSV: respiratory syncytial virus
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Table 3. Medical care utilization characteristics of respiratory syncytial virus positive patients

Characteristics

No. of cases (%)

3-43

Minimum and maximum duration of hospitalization (day)

9
30

Mean duration of hospitalization (day)

52 (71.2)

Inpatients

Hospitalization > 7 days (No.)

20 (27.4)

Outpatients
Asymptomatic patient

1(1.4)

73 (100)

total
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Table 4. Symptom-wise distribution of patients

No. of patients

Symptom Group A Group B Group C Group D (n=73)
(n=3) (n=34) (n=8) (N=28)

Fever (>38%C) - 1 1 3 5(6.8%)
Runny nose 1 18 8 19 46 (63.0%)
Nasal obstruction 2 7 2 11 22 (30.1%)
Cough 3 30 8 19 60 (82.2%)
Sneezing - 6 2 5 13(17.8%)

Wheezing - 5 - - 5(6.8%)

Dyspnea 1 1 1 - 3(4.1%)

Sputum 1 5 - - 6 (8.2%)

Sore throat - 1 - - 1(1.4%)

Pneumonia - - - 3 3(4.1%)

Table 5. Detection status of respiratory pathogens
Total ADV hBoV PIV RSV IFV hCoV hRV hMPV

No. of detection 51 0 0 0 43 0 2 6 0

% 34.9 0.0 0.0 0.0 295 0.0 14 4.1 0.0

ADV: adenovirus, hBoV: human bocavirus, PIV:parainfluenza virus, RSV: respiratory syncytial virus, IFV: influenzavirus,
hCoV: human coronavirus, hRV: human rhinovirus, hMPV: human metapneumovirus,
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Z4BtCt (20). O] S BA genotype 1999 0] 20| A00[2f|A0A 2 22| E|0] ¥ MAZH2Z I B2 HISS A5t /e,
G gene 2| C-terminal £&0f 60742] nucleotide duplicationg® Z&35H= genotypeO|Ct (21). BA genotype HZHWR| 14742]
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Fig. 1. Phylogenetic trees for RSV-B based on the second hypervariable region of the G protein. Trees using the neighbor-
joining method with maximum composition likelihood in MEGA 4. Bootstrap values were 1,000 iterations. Sample collected
from different groups are indicated by symbols as follows: 4, B group; @, C group; M, D group.

genotype 22 F22|0] Q2O (20), & HF0AM &= BAI genotype BA4 genotypediA A &5 =l genotype 22 LE0|A
2006/2007 A7|0f 2iz|E 57| AAHOAM S &I QACt (22). ZUO|A = 2005/2006& 7| (15), &= 2006\ (23)0f &0l = A
oz =575l ot

IOl A RIHE RSV genotype ¢ 27|0fl= RSVl F X SH gene 2219 F7|MEE 7|2 22|72 H|W 245k=
CHIHZIOf CHEE A|StEA0] 2|5 AT Qb0 Tt FHAHE Sfolst= HH=Z O|R0{KL (14). J12iA 0] A|7]2| 4= G

SVR #22 S5ot0] 4%t 2 ¢t H|wstr [0l A5t el 20| QUCt. ofZ|2h 0| HAFREE G RUAE 24ote 7t FE
0|2 =0 2008/2009 A 7|0 RSV-B BA9 genotypeZt BA10 genotypeO| {3listF S (15, 25), 2010/2011, 2013/2014& 7|0
= BA4 (16, 26)Lt BA9ZH, 2015/201647|RE & A&2 22 BA9Zt flcte A2 st QT (15, 20). 112|222 1990
£E 201872 28 FQF HRSVS| A5t oIS 2I85H Hioj| 2|5k, 1990/1991& 7% 6 1998/1999%7| 7t2|& RSV
B-SAB2, GB4, GB2 0| &Q1£|10 1999/2000&7|0{A 2005/2006& 7|0 = CIAst RHAIHO| YACLE F LHEZ2 GB30[|S2
o, 0| H7|0|MEEl= BAYZL 2 RHSts W22 WAL (15). TUOIAM EE 7|Z9| 0{2 U2 20 2006/20074 7|6 =
RSV-B BA genotype 2H0| R&liste ZA22 0|0, 2 HF0|A = BA genotypelt QIO Y|St= ZI2 =2 LIt
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49| RSV YTLYO = YOk Hio| 2T, YFOLQ| 7iR1E SZH0| HEE[Z] o442 2017 72 O|H0| A& HeR2[Uo B2 2
8 7ttt B A7t A SUCEH D222 LIEOHE W & - ST ItS Al HU 7|29 HAp LYO[LE A14ote] ¢ - E|O[LE AHAY
5 YOS50 bassinet2| #|2|E HEsts S2 2 YAS AEs |0 ST s A2 HUCH £5 HFolAe] Ralls 2ty
& gl BAMS R SRI|ACE OF 7| Y20 RSV FAAIZ|0E S 22AL Y B0 Y20 Tt BEFolt YZF0|5 HAH
A H&3te 20| ZR25ILE 2F7| S0 A= 222 L SARAL 22E A tsts 52| =&7/1Z2F oY el 212 ZA5HA
rt2s ZAolct a2 Lyote] 3 & 90] F0IE 257|54E E0l= 52 RSVE st 40l 20| &bt S48 20l
S2tE SA| F2l5t0] 2HitS FAISH L2 AUS THfSto] RSV ITH HAE 52 H&Est 22|17 0|R0{ Y & UESF US| tS
SHOfOF BT,

2 £510], RSV-BO| 2 {8l genotype2 BA genotype Q! Z2Z &0I5t¥ 1 B = BA9 genotypeO|R{Ct. O] O}
He| A Y= SHF2Z G gene?| 6071 nucleotide duplicationZt BA9 genotype| 21510 0|4 S Z7| W&o
BSo| S| =510 MAAQ! 24 A MIof| 7|0j5He 422 B el RIS EE CH2 genotyped| H|SH W2 Zie

= UFE FLPol2ts A9 AQ AEYat 22017/20182 7102 2 &H=[0] U= AlZ|H QA ASHH0| ATt 2222 FHLAS 2| Hat A
£ 2] E7|E Y2 AHHo2 AP5H RSVl S¢S THtshs =20] Heg A2 WEHECH SH2(2 0| AgHyol= =+
St 2 AqlE MeRe|0M LYSE RSV YT 22| CHY OFedap ZITHAA|, 2|24 2 SATHE SO Z oY iz opof
2o I|ZARE HEE & US A2=2 V|0fsitt
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